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PURPOSE: To provide an. unmanned parking system 
which needs no time nor labor for its maintenance in a 
parking lot of such a scale that can store several or 
more cars. 

CONSTITUTION: The slave devices 14 corresponding to 
respective parking spaces 13 detect whether the cars are 
parked or not in each corresponding space 13. Each 
device 14 informs a master device 16 of its detecting 
result. The device 16 counts the parking time of the 
space 13 where a parked car is detected by the 
corresponding device 14 and then gives a departure stop 
instruction to the device 14 after a prescribed time. 
The device 14 that received the departure stop 
instruction operates a stopper 17 of the corresponding 
space 13 to prevent the departure of its parked car. 
Then the device 16 gives an instruction to the 
corresponding device 14 to cancel the departure stop 
state after the parking charge calculated from the 
parking time of the space 13 is cleared off. Thus the 
corresponding device 4 operates the stopper 17 again to 
make the parked car start. 
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[0009] 

[Preferred Embodiment] 

The parking system in one preferred embodiment of 
the present invention is described in detail with 
reference to drawings. 
[Configuration ] 

Fig. 1 shows the cpncept of the unmanned parking 
system in one preferred embodiment of the present 
invention. 
[0010] 

In Fig. 1, reference number 11 is a parking lot, 
to/from which vehicles enter/exit from/to a road 12. 
Reference number 13 is a parking space, and one space 
can accommodate only one vehicle. Reference number 14 
is a parking devi.ce, which is installed for each parking 
space. The parking device 14 detects whether a vehicle 
is parked in a corresponding parking space 13 and 
operates a stopper 17 for stopping the departure of a 
vehicle . 
[0011] 

Reference number 16 is an automatic vending 
machine having a parking management function, and 
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transmits/receives signals to/from each parking device 
14 through a signal cable 15. Thus, a parking system 
is constituted. In other words, the automatic vending 
machine 16 and each parking device 14 are the master 
5 and slave devices, respectively, of the unmanned parking 
system of this preferred embodiment. The master device 
16 performs parking management. For example, the master 
device 16 manages a parking time, claims a parking charge 
and operates the stopper 17. The automatic vending 

10 machine 16 also has the function of an ordinary automatic 
vending machine, and can sell soft drinks, tobacco, and 
etc. There is no limitation to sales goods. In the 
following description, the automatic vending machine 
16 having a parking management function and each parking 

15 device 14 are sometimes called master and slave devices, 
respectively. 
[0012] 

[Parking device 14] 

Fig. 2 is an oblique perspective view showing the 

20 appearance of the parking device (slave device) 14. The 
slave device 14 is directly installed on the ground or 
along the wall, as shown in Fig. 2A. Alternatively, it 
can be mounted on a pole installed on the ground, as 
shown in Fig. 2B. The approximate dimensions of the 

2 5 slave device 14 are lm high, 20cm long and 15-2 0cm deep. 



)ied from 10622324 on 1.0| : §J||| 



:ffl:H:BB!l!lll 



3 



[0013] 

In Fig. 2A, reference number 141 is a parking 
indicator lamp, which indicates the "occupied'V'vacant" 
states of a corresponding parking space by red/green 
5 lamps. Reference number 142 is a display window, which 
is to display a character string, such as "reserved", 
"in preparation", etc. , and information about a parking 
time, a parking charge, etc. Reference number 143 is 
a speaker, which is used to announce a user guide, etc. 
10 The speaker is installed, if requested. 
[0014] 

Reference number 144 is an antenna for 
weak-intensity radio communication, which is used to 
receive weak- intensity radio waves from the portable 

15 radio terminal of a user that has concluded the agreement 
of the monthly use of -a parking lot in which this 
preferred embodiment is installed. Reference number 145 
is a parking space number, which is a specific number 
indicating the location of the parking space 13. The 

20 master device 16 manages parking, using the number. 
Although Fig. 14A shows a one-digit number 3 as one 
example of the parking space number 145, an arbitrary 
number can be attached according to the total number 
of the parking spaces 13. 

25 [0015] 
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The main functions of the slave device 14 are as 
follows : 

(1) Detection of whether a vehicle is parked 

(2) "Occupied"/"vacant" indication 

5 (3) Display of parking information (time, charge, 
etc . ) 

(4) Audio guide (option) 

(5) Operation of a stopper 17 

(6) Communication with a feeble radio terminal 
10 (.1) Detection of whether a vehicle is parked 

There are, for example, a method for detecting 
that a vehicle is parked if a vehicle interrupts an 
infra-red ray of a prescribed wavelength, a method for 
detecting so if a vehicle reflects a supersonic wave, 

15 a method for detecting so if a wheel touches or presses 
the neighborhood of the stopper 17 and the like . A 
detection method is selected based on the environment 
^ or structure of a parking lot, and a corresponding sensor 
is installed. 

20 [0016] 

(2) "Occupied'V'vacant" state indication 

The M occupied"/"vacant" state indication is 
linked to the detection of whether a vehicle is parked. 
For example, if it is detected that a vehicle is parked, 
25 a red lamp is lit. If a vehicle is not detected, a green 
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lamp is lit, 

(3) Display of parking information (time, charge, 
etc, ) 

The master device 16 counts a time that has elapsed 
5 after a vehicle is detected and computes a corresponding 
charge to transmit the information to the slave device 
14. The slave device 14 displays the information on an 
LCD, etc., built in the display window 142. In this 
preferred embodiment, a user can also reserve a parking 

10 space.. In that case, for example, the slave device 14 
displays character string "reserved" in the display 
window 142, and operates the stopper 17 in such a way 
as to prevent a vehicle other than the reserved vehicle 
from parking. The slave device 14 can also display a 

15 time that has elapsed after the reservation time, a 
corresponding charge, etc., in the-display window 142, 
if requested. 
[0017] 

(4) Audio guide (option) 

20 For example, the slave device 14 announces a 

parking charge, the operation starting notice of the 
stopper 17, how to pay a parking charge, etc. for the 
user of a parked vehicle. A commercial for neighboring 
stores, etc., can also be inserted in the middle or end 

2 5 of the guide . 
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(5) Operation of a stopper 17 

The master device 16 counts a time that has elapsed 
after a vehicle is detected. If a predetermined time 

(for example, 3 to 5 minutes) has elapsed, the master 
device 16 instructs a slave device 14 to operate a 
stopper 17. On receipt of a stopper start instruction, 
the slave device 14, for example, erects the flap plate 
of the stopper 17 to prevent the departure of a parked 
vehicle. On receipt of the correct parking charge, the 
master device 16 instructs the slave device 14 to release 
the stopper. On receipt of the stopper release 
instruction, the slave device 14, for example, flattens 
the flap plate to enable the vehicle to depart. 
[0018] 

The slave device 14 notifies the user of the 
operation of the stopper 17 by way of the blink of the 
parking indication lamp 141, a buzzer or an audio guide 
prior operating the stopper 17. If a vehicle continues 
to be detected even after a prescribed time has elapsed, 
the master device 16 instructs the stopper operation 
again and re-starts the counting of a parking time. 
[0019] 

(6) Communication with a weak-intensity radio 
terminal 

A user that has concluded the agreement of the 
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monthly use of a parking lot in which this preferred 
embodiment carries a weak-intensity radio terminal 18 
whose specific ID is registered as shown in Fig. 3A. 
The user wirelessly transmits his/her user information 
5 including the ID set in advance from the weak-intensity 
radio terminal to the slave device 14, using a 
predetermined frequency at the time of the start/end 
of parking. On receipt of the information, the slave 
device 14 transfers the information to the master device 

10 16. The master ^device 16 determines whether the ID 
included in the information is legal . If it is determined 
that the ID is legal, the master device 16 performs 
almost the same process as a process for a contractor, 
which is described later. For example, the master device 

15 16 releases the stopper 17. 
[0020} 

The stopper 17 of a reserved parking space 13 can 
be released if a user transmits his/her user information 
including his/her ID from his/her weak-intensity radio 

20 terminal 18 to the slave device 14 of the reserved 
parking space 13, and the user can park his/her vehicle 
in the reserved parking space 13. The area within which 
the weak-intensity radio terminal can communicate with 
the slave device 14 is a prescribed elliptical range 

25 having a longer diameter in almost the front direction 
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of the slave device 14 as shown in Fig. 3B, and the 
longest communication distance is, for example, set to 
2 to 3m. 
[0021] 

[Automatic vending machine 16] 

Fig. 4 is an oblique perspective view showing the 
appearance of the automatic vending machine (master 
device) 16. In Fig. 4, reference number 21 is a commodity 
window, in which commodities to be automatically sold 
are exhibited. By pushing a commodity selection button 
22 corresponding to each commodity, a desired commodity 
can be taken out from a commodity outlet 31. 
[0022] 

Reference numbers 23, 24, 25, 26 and 32 are a paper 
money inlet, a pre-paid card inlet, a coin inlet, a 
change outlet and a money return button, respectively, 
which constitute a charge collection unit. The charge 
collection unit is used for both commodity sales and 
parking management. Reference number 27 is a display 
unit, which displays how to pay a charge, etc. Reference 
number 28 is a ten-key pad, which is used to select a 
menu and to input an ID, etc. These input /display units 
are mainly used for parking management. 
[0023] 

Reference numbers 29 and 30 are a pre-paid card 
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outlet and a receipt outlet, which constitute an output 
unit. The output unit is mainly used for parking 
management. The charge collection unit, input /display 
unit and output unit are controlled by the CPU, such 
as a sequencer,, a microcomputer, etc., of the master 
device 16 through a prescribed signal wire, bus, etc. 
[0024] 
[Procedure] 

Fig. 5 is a flowchart showing one procedure of 
charge payment, etc. The b^sic operation of the master 
device 16 is described below with reference to Fig. 5. 
The CPU, such as a sequencer, a microcomputer,, etc., 
performs the process described below. Although the CPU 
also performs the process of an automatic vending 
machine, its description is omitted here since the 
function and process of an automatic vending machine * 
is well known. 
[0025] 

In Fig. 5, in step SI, the master device 16 
displays a menu on the display unit 27 . The menu includes 
selection items, such as (1) the issuance of a pre-paid 
card, (2) the settlement of a parking charge, (3) a 
contractor. A user selects his/her desired item by 
pushing the corresponding number key of the ten-key pad 
28. Then, in step S2, the master device 16 judges the 
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selected number. If (1) is selected, the process 
proceeds to step Sll. If (2) is selected, the process 
proceeds to step S21. If (3) is selected, the process 
proceeds to step S31. 
[0026] 

If (1) is selected, that is, if the issuance of 
a prepaid card is requested, in step Sll, the master 
device 16 displays the amount of issuance on the display 
unit 27. In step S12, it receives the charge, which is 
described later. In step S13, it issues a pre-paid card. 
In step S26, it pays change, which is described later. 
In step S27, it issues a receipt, which is described 
later. Then, the process returns to step SI. 
[0027] 

If (2) is selected, that is, if the settlement of 
a parking charge is requested, in step S21, the master 
device 16 receives a parking space number inputted -by 
the ten-key pad 28. In step S22, it reads the parking 
starting time of a parking space corresponding to the 
inputted number of a parking space number table, 
computes the parking time and its charge and displays 
the computed parking time and charge on the display unit 
27 . The parking space number table is, for example, 
stored in non-volatile memory built in the master device 
16 and records data indicating a "occupied"/"vacant" 
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state, information, such as a parking starting time, 
an ID, etc., corresponding to a parking space number. 
The master device 16 also enables a user to check whether 
his/her inputted parking space number is correct, etc. , 
5 for example, by flashing the parking state indicator 
lamp 141 of the parking device 14 corresponding to the 
inputted parking space number, which is not shown in 
Fig. 5. 
[0028] 

10- Then, in step S23, the master device 16 receives 

the charge, which is described later. In step S24, it 
instructs the slave device 14 corresponding to the 
inputted parking space number to release the stopper. 
In step S25, it clears the information about the 

15 corresponding parking space number of the parking space 
number table. In step S26, it pays change, which is 
described later. In step S27, it issues a receipt, which 
is described later. Then, the process returns step SI. 
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